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The mataria| |ncluded [n this functinnal
spaclflication, incltuding but nct imfteu
to; instruyction timas ang cecerating
speeds |5 far Information purposes cnly,
Ajl.such matarlal Is subject to cnapae
without natlce, Coanceqguently OZC makas
mo clalm and shal} not pe |lavle far jts
agcdracy, :

INTROGUGTIOY

RSX=117 1s a Real Time UOperating System for the PDFe11/45,
that s phjilosornically similar te RSX«1S5 with thae additjon

oft Fixed and/or avnamic cartitioning, re=rntrant ilbrarles,
output spgojlng: Checxpoirtling, and ryn=tlme fFar*itinn
sglactlion, A malor difference from FSXel5 Is tna use of
"tvent Fjags" [nstead of “"fvamt Varlabjles", ara the anil|ty

to WAITFOR a |ogical comdinatlon of events,

SYSTEM DESCAIPTICON

RSX=110 TIs an event drliven, fixed/variadle ovartlzlion, disk
based, software prilerlsvy multi=pronramnjng system  tnat
provides flexib|e schedullng, program pgrotection, oprlorlty
aueuecd [/0, and fast jntarrupt rasoronsa,

The systen |s designecg for uss [n [ndustirial process control
and |aboratory appileatiens wrara dlsk sftorace of npagrams
and data, efficient and sonvenlent schoeuu|ing of onerations,
and raojd response to interrydts |s renulrad,



RgX=11D SYSTEM OVERVIEW PAGE. 2

The basjc program yn]t undar RSX-11D. {s =al|ed a "Task" . and
conslists of ‘a program or sSet of programs tnat have baan
wrltten (n FORTRAN and/or POP~11 assemply lanauage,
-Relocatah|e ohject modujes are created elther en=~|ina or

" aff«l|ne, and arae "Installed" J[nto an RSX«110 system

-on=|[ne, This on=~|ine procass results |n the recording of
-the Tasx on the system disk Tn absoluyte memory |[mage fcrm
(ready for asxscutlon),

PARTITIONS 5
artltlons. ars areas of contf3uoys rZ?; memory that are usaed
A dr Task execution, Thare are two mod=?s of Partition usage;
(1)."User Contraol" whaerae onjy one task at » tima may occuoy
the. Partjitjon, and (2) "System Contro|" wWwnere tne system
controls aljocation of memory (wltnln tne Partition) -wesp
‘exacytlon of ona or more Tasks, JIhe name, bDase 3Address,
. slze, and mods of eacn Partition [s specifiecd at Systan
-Canfigurating- tlme, and c¢annot be chahged on=l|na, Tas¥s
are Instajled to ryn [n a particular Parltlon, btut, wupen
spasciflc request, may ryn - In any Partltion that Is Jarae
enougn, '

 DISX USAGE

Part of tne exacutlve code |s a RF apd/or RK Disk Drlver
which provides Storane Allocatlon and 8lock Transfer
funct]jons for Prlvelesed reguestors,

Yhen a Task Imaga [s oullt, a dlsk area [s allccated to
contajr tra Task’s loac |rage, and, |f the Task |= declared
"Cneckrolntable", 3 swapout area [s also a&ajlocatesd, The
Tasr lmage s written sucn that a sjngle transfer can he
useu to Jorg [%ts Imaace [nto a Partftion, Fxceot far CGlooal
Comnon and Resldent Library Routlnes (wnlch 2re not a nart
of the dlsk [mage), a Task requliras contiguous real me~ary]

" MULTIPROGRAMMING

Effectlve multlorecgramming depands wupon "ultlple ~amory
residency of Tasks, and upon Tasks Sspen~ing soine of thelr
res|{dency wajting for 170 completion, wajting for
synchronlization wlth other Tasxks, Or In some way 02(ng
unable tn contlinue execution|, Thus, ahlle 9one or saveral
Tagxs are waltlna., anothap Task m2y ut]lize the central
processor’s resources,
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Under RSX=41D, Tasks are run at a software opriorlty levsel
tan9ina. from a jow of aone tnroygh a2 high of 255, and the
highest prlorlty Task capabje of execution Is granted the
central orncessor resoyrces,

Wnen a Task bscomes ready to exscute, aAnd |s of a hiaher
priority thnan tna currently executlnz Task, the |ower
priority Task (s |nterrupteg and the nignar orlor ity Task |s
allawed to  run| Fxacution of the Jnterruntey Task wlil
continue wnen [t once again ©ovscomes *hae hlghest oriorejty
Tas<  capable - of exacuytion, Tn2 environmgnt of* *an
Intorrupted Task |s prasarved, ang, excedt f~r elapsad t[me,
Intarrug®ton s transparent to an |nterrupted Task, :

Thls multipragrammling normal |y aoplles eply  +o
memory~resident Tasks, 1"e,, once a Task Is In memaory, it
Is normajly allowad to run to  comojation In a

multlprogramming fashion even [f [ts memory becom™es revulred
for the exacutlion of a nigher orfority Task, lowgver, wnan
1t 1s desirable to free a Partitlon for execyticn of a
hiqner . prijaerfty Task, a Task may he declared
"checknolntableh when It Is Tnstalled, Cneckpointable Tasks
are swapped=out when thejr Partition Is reaulred for a
hiagher opriority Tasxk, and swapped-~|in when they ance aliln
beceme the hignest pricrity Task regulring [ts Partjitien]

Mormally, a Task |s brecudnt Into memory cnly upon a requsest
for Jts exacyticen, and several TasSks may use tha save
memory., However, wnen des|rabia; a Task may be
"f{xeg=|n=mgmory" nernitting faster responss to reouasts far
executlon, but aecdfcating a Parti{tion, or zart of 2ne, tas a
single Task, :

SIGNIFICANT EVENTS AND EVENT FLAGS

A Task is consldered "activg”™ from the time Its executlicon I[s
reaquasted unti| the time [t has E£XI1Ted: and tne system
malntalns a priorlty orcerea |Ist of actlve Tasks cajjad ihe
Active Task LIst, The system js A4rlven oy tnhis |lIst In {ne
following way, A Significant Event Is a consition that Is
~deciarad by a programn that recognizes that an event af
significance nas oecurred, Whenever a 5!13njficant Event I[s
deelarey, any execytling Task [s Interruptad and the dcrjve
Task Lilst Is scanrned frcm the too examinlng tha status of
Tasxks |n decanding oprinrjty crager unti| a Task ra~a%ie cof
execytion |s found] txecution of tne Tasx |s then
InTtlated, or contlnyed, untl] efther; 1) tha Task axlts,
2) the Task must walt for anothar event (vizZ,, 1/0
completion), or 3) a Significant Event occurs and a hianar
priorjty Task |s capeble of executlon, Task swltching
oceurs only as a resyjt of a Sjignlficant Event, ard
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"Slganlcant Events afe déc!aied when events of slgn!ffcance
occuf, [%e,q RSX=11D Is an event driven systenm,

Assocfated wlth SignTflcant Events are f|ags cajled Event
Flags, Daclaration of a SlgnJflcant Event [ndjcates that
somethlng has happenea, and the settina of a particylar
Event Flag |[ndicates what has happened, For exavple, ipon
completion of 1/0 requests, Handler Tasxs normajly set a
- fequestor |ndlcated E£vent Flag and declare a Sign|ficant

Event, I!f the requestiny Task has [nstryucted the systaem
that [t could not execute untlil the Event Varlable had been
set, Tasks of lowser priorlty could be run bgcayse scani af
the Active Task LJst <could pass the Task waiting far 1,0
completion unt!| the Signifjcant Event was ceclared as a
fFesult of tne 1/0 completion)

Eaeh Task has accass to S[xty=~four (64) Event Flags of whlzh
thirty=two (32) are unique to sach Task; and thirty=two are
comman to aj| tasks, L

SYSTEM TRAPS

The ab]|lty to sorvice certaln condltlons without
contnuoysly tassting for ¢tnelr existence |s nrevidea vlia
"systam Traps", These Traps cons|st of a ||nKkage ~etned to
optijonal {n=Tasxk trap service routlnes;, Yhne servise
roytines are Insta|led as a part of tha Task, |Imjtecd =y the
same restrictlions as the Task, and run at ths Tasxk’s
prlority as a result of a System Trap conditj|nn, This
facl|)lty also oprovides a means of responalns to the
execiytion of priv]jeged fnstfuctions and non=rRSX=-110 ZvTs,

If the system Is not expllcltly notlflsd of the exlstence of
a System Trap Servjce rouytine, the System Trar wil| not
occue, '

ON=LINE TASK DEVELOPMENT

Program development uynder RSX«11D Is provided as a
single=straam Batch capablilty, Program uynlits may be
essambled or compo|ied (Fortran IV), Task Images may be bylit
and |Instal|ed or rfemoved, and flle man|pulatijon utjili|ty
opaerations may oe parformed,
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YHE MONITOR CONSOLE ROUTINE

‘Operator [nterface to tha system [s provided by a fac||Jty
callad the WMCRM for Monltor Consols Routlne,

MCR dlajogye [s estabflshed by tyolng & 7€ on a TTY],  Thls
‘cayses an MCR dlspatch Task to pun wnleh outputs an “MCR,"
promnting symoo| and reads a |ine of commane lnput, The
command input {lnes Jndicates what function 1Is to he
papfopmed and contalns parameters wnen nacaessary, The
dlspatch Task cayses an MCR Fynctlon Tesk to run, which
performs the requested functlon, There s one MCR Functicen
‘Task for evary MCR Function, '

A typlcal system mlgnt have MCR func%?bns tc provide sysvenm
“status, perform  Yask sghedul[ng, c¢hange Loglcal unlt
Ass|anments,; etc’ .

Since normal RSXe11D Tasks are ysed to Impjement MCR
Functlons, special ourpese fynctions %o orovide added
flex1bl| Tty or coriveniencs for a partloular avnpl|lcation or
Instajiaticnzmay be easily deve|loped and addaed,

SYSTEM DIRECTIVES

System DJirectives or Olrectives are Jnstructions to the
system to perform an Indjcated oparation, Directives are
Implementad as EMT/s and suypported under FORTRAN by |lbfary
sybroutjnes, '

Difectives allow Tasks to schedule other tasks, mgasure &t[me
Infervais, queue 1/0 reauests, suspend sxecutjon |n varjous
ways; change |ogical unit assignments; ex|t, ang serform
ather utl|fty oparations,

1/0 HANDLERS

With the exceptlan of the System DIsk Dplver{s), whlen afe a
part of the executive, af| /0 Is suypported by "I[/0 Handjep
Tagks", Thass Tasks alffor from most othar Tasks fn that
1) they contain an Interryct service roytine, (2) they run
with additlional orivieqga; and (3) that a namning conventian
exJsts (vizi;, the Lins Pglnter Handler Task s namad
"Lpl',l!_O"">C

1/0 Handler Yasks are are |caded Into, or ynjeded fiom,
memory by MCR commands, '
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'Y¥/0 requests are queyed for each unft by oprloplty (usuajly
Fequestor task prlorlity), and Handler Tasks plck Peauests
from the top of requesSt queues, Thus, preferentia| service
1s glven to high prlori*y requestors, Howaver, when
approprfate, Handjer Tasks accept "attach wun|t to Task"
#oquests and thenm de-queus only requests from the attached
Yask}, This contlnues wunt]] -a "detach wunjt from Task"
- #equest |s de-queyocd, whleh causes requests to be de=queued
by prlorlty (off the tep) once agaln|

The Tnterface betwsen an [/0 Hand|er Task and the RSX=11D
-8ystem s accomplifshed by DJrectives and by re=entiant
system subroutines (viz,, to attach, detach, and de-queys),
and the major effort jn developIng an RSX=11D Handler Task
‘Ys In drTving the device, and not In,compieting an Intimate
YTnterface to a host system,



